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Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 14 recites the limitation "the power source". There is insufficient 
antecedent basis for this limitation in the claim. 



Claim Rejections - 35 USC § 103 
3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



4. Claims 1 -4, and 6 are rejected under 35 U.S.C. 1 03 (a) as being unpatentable 
over Seto (6,107,761) and Couture et al (5,418,437). 
Seto discloses an electric vehicle with: 

- a battery power supply (12) (see Fig 2) 

- a control circuit (1 0) in circuit communication with the battery power supply (12), 
the control circuit comprising: 

o a motor drive circuit (25) in circuit communication with a motor (7) (see 
Fig 2). 
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The battery power supply (12) reads on a power source. The control circuit (10) 
reads on a control circuit comprising a drive circuit in circuit communication with at least 
one motor. 

Regarding claim 1 , Seto does not disclose: 

A. a voltage booster circuit in circuit communication with the power source 

B. a switch in circuit communication with the power source, voltage booster circuit, 
and control circuit, the switch comprising a first state for connecting the power 
source to the control circuit and a second state for connecting the voltage 
booster circuit to the control circuit. 

Couture et al teaches a motor vehicle drive system for a motor vehicle having an 
electric motor system, an actuating system, an accelerator system, a mode selector, 
and a battery (see Abstract). Couture et al further teaches: 

A. a bi-directional step-up/step-down converter (32) connected to a battery (14) (see 
Fig 1, and col 5, lines 14-27). The step-up/step-down converter reads on a 
voltage booster circuit. 

B. A switch (34) connected to a battery (14) , step-up/step-down converter (32), and 
a control circuit (16). The switch has a first state (open) for connecting the 
battery (14) to the control circuit (16), and a second state (closed) for connecting 
the step-up/step-down converter (32) to the control circuit (16) (see Fig 1). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the electric vehicle drive system of Seto to include the bi-directional 
step-up/step-down converter connected to the battery power supply and a switch 
connected to the battery power supply for connecting the battery to the control circuit in 
a first state and connecting the step-up/step-down converter to the control circuit in a 
second state, as taught by Couture et al. The motivation would have been to utilize the 
regulator (32) to optimize the power drawn from the battery and provide the desired 
voltage independently of the charge state of the battery or the battery current/voltage 
function (see Couture et al, col 5, lines 16-22). 

Regarding claim 2, Couture et al teaches a step-up/step-down converter, which 
reads on a voltage converter (see col 4, lines 30-41 ). 

Regarding claim 3, Couture et al teaches a bi-directional step-up/step-down 
converter that comprises an input and an output, where the output voltage is higher than 
the input voltage(see col 5, lines 15-20). 

Regarding claim 4, Couture et al teaches a bi-directional step-up/step-down 
converter that comprises an input and an output, where the output voltage is lower than 
the input voltage (see col 5, lines 15-20). 
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Regarding claim 6, Couture et al teaches that the power switch (34) is controlled 
by a main controller (16) (see col 4, lines 30-41). 



5. Claim 7-1 0 are rejected under 35 U.S.C. 1 03 (a) as being unpatentable over Seto 
(6,107,761) and Couture et al (5,418,437). 

Seto discloses an electric vehicle with: 

- a battery power supply (12) (see Fig 2) 

- a control circuit (1 0) in circuit communication with the battery power supply (12), 
the control circuit comprising (see Fig 2): 

o a drive output signal outputted by an output voltage control circuit (25c) 
(see Fig 3) 

o a motor drive circuit (25) in circuit communication with a motor (7) (see 
Fig 3). 

The battery power supply (12) reads on a power source. The control circuit (10) 
reads on a control circuit comprising a drive circuit in circuit communication with at least 
one motor. 

Regarding claim 7, Seto does not disclose: 
C. a voltage booster circuit in circuit communication with the power source 
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D. a switch in circuit communication with the power source, voltage booster circuit, 
and control circuit, the switch comprising a first state for connecting the power 
source to the control circuit and a second state for connecting the voltage 
booster circuit to the control circuit. 

E. Logic for controlling the state of the switch based on the drive output signal 

Couture et al teaches a motor vehicle drive system for a motor vehicle having an 
electric motor system, an actuating system, an accelerator system, a mode selector, 
and a battery (see Abstract). Couture et al further teaches: 

C. a bi-directional step-up/step-down converter (32) connected to a battery (14) (see 
Fig 1 , and col 5, lines 14-27). The step-up/step-down converter reads on a 
voltage booster circuit. 

D. A switch (34) connected to a battery (14) , step-up/step-down converter (32), and 
a control circuit (16). The switch has a first state (open) for connecting the 
battery (14) to the control circuit (16), and a second state (closed) for connecting 
the step-up/step-down converter (32) to the control circuit (16) (see Fig 1 ). 

E. A control circuit (16) for controlling the state of the switch (34) based on the drive 
output signal outputted by the power supply bus (12) to the power converter 
system (18) (see Fig 1). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the electric vehicle drive system of Seto to include the bi-directional 
step-up/step-down converter connected to the battery power supply and a switch 
connected to the battery power supply for connecting the battery to the control circuit in 
a first state and connecting the step-up/step-down converter to the control circuit in a 
second state, as taught by Couture et al. The motivation would have been to utilize the 
regulator (32) to optimize the power drawn from the battery and provide the desired 
voltage independently of the charge state of the battery or the battery current/voltage 
function (see Couture et al, col 5, lines 16-22). 

Regarding claim 8, Couture et al teaches a step-up/step-down converter, which 
reads on a voltage converter (see col 4, lines 30-41). 

Regarding claim 9, Couture et al teaches a bi-directional step-up/step-down 
converter that comprises an input and an output, where the output voltage is higher than 
the input voltage(see col 5, lines 15-20). 

Regarding claim 10, Couture et al teaches a bi-directional step-up/step-down 
converter that comprises an input and an output, where the output voltage is lower than 
the input voltage (see col 5, lines 15-20). 
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6. Claims 12 and 13 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Seto, Couture et al, and Saijima (5,530,788). Seto and Couture et al disclose a 
system for driving an electric vehicle comprising a controller for controlling the state of a 
power switch based on the power required by the electric motors, as discussed in claim 
7 above. Seto and Couture et al do not disclose controlling of the power switch to 
switch to a second state when the drive output signal is above a predetermined 
threshold, and a first state when the drive signal is below a predetermined threshold 
level. 

Saijima teaches an electric motor drive control apparatus comprising a 
microcomputer (7) for controlling a drive circuit having a supply of electric power from a 
power source to drive an electric motor (1 ) (see Abstract). Saijima further teaches that 
the drive circuit includes at least one switching element operable between a first state 
connecting the motor to the power source and a second state disconnecting the electric 
motor from the power source (see Abstract), when the current flow through the motor 
exceeds a predetermined value (see Abstract). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the system for driving an electric vehicle of Seto and Couture et al to 
include the drive circuit with at least one switching element operable between a first and 
second state, when the drive signal is above or below a threshold value, as taught by 
Saijima. The motivation would have been to protect the motor from being driven with 
too much current. 
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7. Claims 14-15 are rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Couture et al and Saijima (5,530,788) 

Couture et al discloses a motor vehicle drive system for a motor vehicle having 
an electric motor system comprising: 

- A battery (14) connected with a step-up/step-down voltage regulator (32), with a 
switch (34) that can bypass the operation of the step-up/step-down regulator 
(see Fig 1 ). The first voltage output is the voltage output by the battery, with the 
switch (34) closed. The second voltage output is the voltage output by the step- 
up/step-down converter (32), when the switch (34) is open. The battery 
connected to a regulator (32) reads on a power circuit comprising at least first 
and second voltage outputs. 

- A control circuit (1 5c) in circuit communication with the battery (14), the control 
circuit (15c) outputs a drive signal to the drive circuit (16) to drive a motor (18) 
(see Fig 1 ). This reads on a control circuit in circuit communication with the 
power source, the control circuit having a drive signal in circuit communication 
with a drive circuit for driving a motor. 

- The switch (34) in circuit communication with a power circuit (12). The switch in 
the closed state (reads on a first state) outputs the first voltage from the battery 
supply (14) to the control circuit (16). The switch (34) in the open state (reads 
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on a second state), outputs a second voltage from the step-up/step-down 
converter to the control circuit (16) (see Fig 1). 

Regarding claim 14, Couture et al does not disclose that the control circuit 
comprises: 

A. Logic for sampling a drive signal. 

B. Logic for comparing the sampled drive signal to a predetermined threshold 

C. Logic for changing the state of the switch based on the comparison of the 
sampled drive signal to the predetermined threshold. 

Saijima teaches an electric motor drive control apparatus comprising a 
microcomputer (7) for controlling: 

A. A current monitoring section (7A) for monitoring a motor current signal (see col 2, 
lines 43-48). 

B. An over-current detecting circuit (6) that compares the motor current signal with a 
higher reference value Imaxi when the motor current signal is increasing and with 
a lower reference value l R when the motor current signal is decreasing (see col 2, 
lines 46-59). 

C. Drive circuits (1 0) and (1 1 ) that drive the switching elements (Tr1 , Tr2, Tr3, Tr4) 
based on the comparison of the motor current signal to the reference values (see 
col 4, lines 31-51). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the control circuit of Couture et al with the microcomputer based 
control apparatus for controlling switches based on a comparison of drive signals with 
the reference values, as taught by Saijima. The motivation would have been to protect 
the motor from being driven with too much current. 

Regarding claim 15, Saijima teaches that the drive signals outputted from the 
drivers (10) and (11) are comprised of a pulse width modulated control signals fed 
through AND circuits (12) and (13) (see col 2, lines 20-28). 

8. Claims 16 and 1 7 are rejected under 35 U.S.C. 1 03 (a) as being unpatentable 
over Couture et al, Saijima, and Nielsen et al (5,084,658). 

Couture et al and Saijima disclose a system for controlling an electric vehicle 
where the drive signal is comprised of a pulse width modulated signal, as discussed in 
claim 15 above. 

Regarding claim 16, Couture et al and Saijima do not disclose that the 
predetermined threshold of the drive signal comprises a duty 
cycle ratio threshold. 

Nielsen et al teaches a motor speed control system for an electrically powered 
vehicle in which the control system includes an electric motor connected to a power 
supplying element for delivering electrical energy to the motor in response to a control 
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signal (see Abstract). The control signal reads on the drive signal. Nielsen et al further 
teaches that the control signal has a duty cycle in a range between a minimum and a 
predefined value (see Abstract). This reads on a predetermined threshold comprises a 
duty cycle ratio threshold. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the predetermined threshold of the drive signal to be a duty cycle 
ratio threshold, as taught by Nielsen et al. The motivation for putting a minimum limit on 
the duty cycle ration would have been to prevent stalling of an electric motor (see 
Nielsen et al, col 1 , lines 22-40). 

Regarding claim 17, having a minimum duty cycle ratio of 75% is an engineering 
design choice. 

Allowable Subject Matter 

9. Claims 5 and 1 1 objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Regarding claim 5, the voltage converter's negative terminal comprising a 
voltage approximately equal to the voltage of the positive terminal of the power source, 
in the combination as claimed is not disclosed in the prior art of record. 

Regarding claim 1 1 , the voltage converter's negative terminal comprising a 
voltage approximately equal to the voltage of the positive terminal of the power source, 
in the combination as claimed is not disclosed in the prior art of record. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marc L Shin whose telephone number is 5712722267. 
The examiner can normally be reached on M - F 8AM - 5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus can be reached on 571-272-2058. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Marc L Shin 
Examiner 
Art Unit 2836 
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